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New f luorine-contg. azetidinone derivs . - useful as 
intermediates to antibacterial f luorine-contg- carbapenem derivs. 

Patent Assignee: DAIICHI PHARM CO LTD (DAUC ) 
Number of Countries: 001 Number of Patents: 001 
Abstract (Basic) : JP 4266869 A 

F-contg. azetidinone derivs. of formula (I) (where Rl is H, 

OH-protecting groups; R2 is H, lower alkyl; R3 is H, COOH-protecting gps . ) 

are new. 

USE/ADVANTAGE - The F-contg. prods, obtd. are useful as synthetic 
intermediates to carbapenem derivs. whose carbapenem skeleton possesses a 
side chain substd. with a F atom at 4 position of the skeleton. The 
F-contg. carbapenem derivs. have excellent antibacterial properties. 

In an example, a mixt. of 22mg (3S, 4S) -3- (l'R) -1 1 - 
(tert . -butyldimethyl silyloxy) ethyl) -4- (1 ' 1 -ethoxycarbonyl- 
1» ' -fluoro-2» • -hydroxyethyl) azetidin-2 -one and 32mg Ph3P in 2 ml CC14 was 
refluxed for 16 hrs . The reaction mixt. was diluted with Et20 and worked 
up to give, from the organic layer, 191mg (3S, 4S) 3-3 ( (l'R) 
-1'- (tert. -butyldimethyl silyloxy) ethyl -4 (2 ' ' -chloro-1 ' ' - 
ethoxycarbonyl-1 ' ' - fluoroethyl) azetidin-2 -one (II). To a mixt. of 17mg 
(II) and 3mg 2 , 2 ' -azobisisobutyronitrile in 1ml anhydrous, C6H6 was added 
0.1ml n-Bu3SnH in 1ml anhydrous C6H6 under reflux. Reflux was contained 
for 16 hrs. 1ml CC14 was added, followed by reflux for another hr . To the 
reaction mixt. were added 10% aq. NH3 and then Et20. The organic layer was 
washed with H20 and coned. The residue was - chromatographed on Si02 gel in 
5:1 hexane-EtOAc to elute 12.6mg (3S,4S) - 3- ( (l'R) -l f - 
(tert . -butyldimethylsilyloxy) ethyl) ) -4-1' '-ethoxycarbonyl-1' '- 
fluoroethyl) azetidin-2 -one . 
riv 
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Title Terms: NEW; FLUORINE; CONTAIN; AZETIDINONE; DERIVATIVE; USEFUL; 

INTERMEDIATE; ANTIBACTERIAL; FLUORINE; CONTAIN; CARBA; PENEM; DERIVATIVE 
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(2) 

1 

H$WW:&©«18] 




[0 0 0 1] 

W#tUT*fflJ4. 7y*K*TH«*ftifc«l«*4tt 

[0 0 0 2] 53 
[«E*©ftffi] ^-->'J>f J ?'t7rOX* l J>*05i 

[0 0 0 3] 

[*»LJ:"5 4:-r*BBj*] flf7-f Sn 

©. teSfc^W&^fctt^ffKWxt Hn^7?^- 
tf (DHP) *©**fc£oT^Sn**©*jftt>* 

[0 0 0 4] 

[SgJS£#fcT*fc«>©^a] ttMittlttlJUVC*/* 
K©£«£££iIL;fc. *89!#«^7y$#;W\-^*A 

<g&, 7^^M^-re«i$nfeffl!i«*4fiic^r-rs^7 

[0 0 0 5] Tfcfr*>*3£9!t±5!U . 
OR, F 




R i (i*SKIS?£*:tt*S8S©«8££;ti* 50 



#gB¥4-2 6 6 8 6 9 

2 

L. Rz li*3&E^£fclift»7;i/*JUg£S"*U R 

■5. ) Tg}t>3n-5^7y*7-tf5 1 i'V>«*#*5J:i; 
*0>Httl3tr&. 
[0 0 0 6] SC I ©fl:^«Jt»V»T. R i ti*?SIg^* 

£«*•«©«««***■«-*. ::-p*iicsai 

®)R7;i/a + ->*j^-;PSS, 2-30fti?W+ 
->#JU#XJUg. 2. 2. 2- h'JifDDlfW^ 

* - jpssoa d y / 7)V*)\>** - 

p -x h □^>x;u:t*-7#;i'# 
x;pg, p-t h*^>>';v**^*;i'#-**«© 

xh5fcFnK?x;PS*©|ift;i^2*l 

[0 0 0 7] R 2 tt***?S£tt«HR7**Jl'£** 
CCT?<S«7;V*;l'Si:LT«y^«, X 

3^g. 7Dtr;u«*. 7^;uss. ^>5^g«i. ^ 
*->^S^©^Sci^ 1 -j6ig©t)©^«fc^. eft* 

[0 0 0 8] C©R 2 <Dfe&Vttfcm®?\t*&&i%® 
;r©&3fcliC?±©ft#EEttV>?'n-Ct><fc 
K L#>U Rt *<7;U*Jl'STab5«^(iJl©7-tf5 1 
-7/ >SI#{*:S*JI'A*^^ASI«ft:lC*^fcP#(C, £© 
7;l*;l*#/3EiBfcfc*B«©fc©)W*fc#*U». 

[0 0 0 9] Rj tt**K^*fctt*^sH*-7;WS©« 

^ga*©*** i a» e. 4 ©*«««k ii#&sa#e 

ST*****. /h+v'^Jk *h*-7X?\(M?© 

^l*n©7;w^;^»fcK^s^i^e.6T»s7JUn 

* i/7)V*)V&& KAD-f ;k** -7* ^jUg^©^* 
S2^6 7T*^Jgfl)5ffi7v;^+>'^? 1 ;i'S3S. 77 
'J -7JPg»*. £ 6K:«*«ttx^'r;U*4A*««6X 
WJHII. ^>7;US^ (-) -8-7xX 

;U*7^g$T*>J;H. a&K*38M©fl:ft*©SlB 
icBSUT. #;u#*->;i/g©&!Sg£5iMa, i&fnfc&ft: 
TT$glcl$£t#£XX7;P8g£b-C Mxtfo- 
-hn / 0-7;k p-xhD'OvJW, '\>XtFUJl' 
£lXte2-77?;M?JPg3¥©75;i'*^S. -irb 

t7U;ps. MJ*^;k>yjpg. 

7*7;k> U JUS. mH!K7^U77xx;l,^^vU 
[0 0 10] &£*X9!©37v*7-e?--7y>l!*tt 
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7850 T BSO F 

jf l.COOR' 

^ tMR 



TBSO F 



'•••v— j>— COOR 



TBSO 



J-NH 



COOR 



TBSO 



Me 

COOR 



[0 0 1 1] 9c?. 7Ma-7D>Ky7i^H7f 
[0 0 12] :©7JWD7D>Sy7WJHXf^ 

[0 0 13] dCtrtt, IltLTU^AA+t^f 
*tfLDA*n-:/5^U?£A*©7;U*;teJWIW 

A. *hy?A*©&J17;io5-Mret>J:K 
[0 0 14] S«HI»BrhDtHD77>lf©l- 40 

«H-C<fcV>. E«©|RttJterF5'f7'fX-7-feh:/» 
3T-CfiS<h7^:*nvn>KxXx*t£*&gU & 
Vj-C4-7v-Jl'^->7if5 1 v'y>2:inA. I^SgTSt 

[0 0 15] ttfflTSEJ&KJfflKOfi-e****. 4-7 

iu+^xxx^scxass^^/hiiSN^^sffiffl-rnfi 



TBSO F 
J L^COOH 

t 

TBSO F 
_<?— NH 



OH 

COOR 



+ 

[ooi6] £©»&K£tt£*aiR«ciifTU h7 
[0017] ^iic©tS-&*©xxT-;HK»sa8^»i* 

[0 0 18] CC^ffiffl-r58fHaH*i:gfP-rSt>OT? 

[0 0 19] i&SiLTte'J^A, ^MJ^A. * 'J 
H«t>ttffl-C#*. &g©&fflStefiS£&!::*tLT. ^ 

[0 0 2 0] cro^E/XXT-iWSrBi^K-rn^tl®© 

[0 0 2 1] mmORz ^7JU*^ST*4^7 

y*7i?5f$v>8*#©£fj£T<&£#. flAtf. R 2 

*^^S©K*{t:liKT©7j^t?^fi£-C^-5. HPS. 



-467- 



[0022] ife-r, ^yxxxJWOTj;i/#>Kffl»co 

[0 0 2 3] ffig^bTte, fcfVvX MJXWP75 
[0 0 2 4] &!^{£fflLTfcb&< 10 
EfcttftK MAtf, ^>if>, MUXX +y|/> 

[0025] KMrft ssnsie^nu hi4»ic« 

S"T -5 C £ a < *<02tcE ft ^{Sgffl Ltfe^K 
[0 0 2 6] :oJ?DUFI«l*Ki:iS*U MX. 

S&£LTteMAtf, £fc*?V>£M^T* ^ 

[0 0 2 7] *iCC<Z)t FD+y^J^DD^ 
;H*tl**-r*SJ6T**. co^fttt, M*_l£ ±.tE 

[0 0 2 8] CW^DD^fWO^^^MT 
***** MAtf, &/k^>if>*T, 2, 2' -77t: 

[0 0 2 9] ^lc*«MJCJ:D*58WSH«iBlilcRM 
[0 0 3 0] 

[JtlM 1 ] (3s, 4S) -3 - [ (!' R) - a 40 
-*> 

v^^;P7Jl/^UVD*-h3 0mg^fh7kHD7 
7>lmll:S*l/T, -7 srTU^A^*-*;*^ 
J^y7^HOlM-^1f>S»0. 2 1ml«T 
U Hfi«T3 0»«*Ufc. ZIJ:^ (3R, 4 R) - 
4-7i:h + v>-3- [ ( 1 ' R) — 1 ' — (Sg=» 
^y/fJk>UW+y) X3MU] 7if^i/>-2 
-^>5 2mg^fh7tKn77>lmlCS»U: 5(7 



4$ffl¥4 - 2 6 6 8 6 9 

5 

£-7 8 < C^^^{:»^(C±#$ii:/!:< > KJ&gfft** 
^□D^^>-C^IT, 5 U^A#J§ 

^it>-K^X^;P (7 : 3, v/v) O8il»i0SE 
<Oft^»6 3mgtjWM9*tl/T»fc. 
[0 0 3 1] [a] d -4 7. 7 0' (c = 1. 0 2, 

IR;vmax (cm- 1 , CHCh : 3 4 4 0, 1 
7 7 8, 1 7 5 5 

1 H-NMR ; <5H (500MHz ; CDC 1 3 ) : 

0. 0 7 (6H, s) , 0. 

88 (9H, s) , 1. 06 (3H, d, J=7. OH 
z), 3. 29 (1H, m), 3. 87 and 3. 
88 (each 3H, each s), 4. 25- 
4. 3 0 (1 H, m) , 4. 4 1 (1 H, d d, J = 
2. 5and 2 2. 0Hz), 5. 85 (1H, br 
s) 

[0 0 3 2] 

[&KM2] (3 S, 4 S) - 3 - [ (Jj R) ~ 1 ' 
- (y^JI/y^^Jl/y'JJl/^y) -4-fcfX 

(x H*i/*j|/3Kx;u) 7;U^D^^^7if^v>- 2 

vX^;U7JU^nvD^— h l. 0g^fh7tFn7 
y>2 OmMzmmLr, -7 STCT'jyWs+W 
^yy7yK©lM-A*lJ->giS5. 6ml$:ijST 
U Hffi£T2 0#Jft#Lfc. (3R, 4R) -4-7 
[ ( 1 * R) - 1 * - 1MESar)VV 
^^y'JM+y) X^;i/] 7t^v>- 2 -:*> 

1. 45g$fh7tFO77>20mll;gSl« 
«*«TU S^ttSl 2BSM«#bfc. C^PflS^fi 

577«r>^^DTF ^ 5 7* — KftLfc. -\+1f>- 
SSXfJl/ (4:1) (D«#«kDBE<Dffc£l. 74g 

[0 0 3 3] [a] d -3 6. 14° (c = l. 3, 

(Found : M + -Me, 3 9 0. 1 7 1 6 C.t 
Hz 9 NOs FS i requires m/z, 39 
0. 1 7 4 8) 

IR;vmax(cm- , ,KBr) : 1 7 7 2, 17 
4 0 

1 H-NMR: <5H (500MHz ; CDC 1 3 :0. 
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0 7 (6 H, s) . 0. 8 8 (9 H, s) . 1. 0 7 
(3 H, d, J = 7. 0 H z ) . 1. 3 2, 1 . 3 3 
(each 3H, each t, each J=7. 

0Hz). 3. 29 ( 1 H, m) . 4 . 26-4. 42 
(6H. m). 5. 89 (IH, br s) 
[0 0 3 4] 

[«K0!I3] (3S, 4 S) — 3— [ ( 1 ' R) — 1* 

- (^HlK^^v/^vU^^v) X^;i/] -4 
-7)l*a (*b*ri'l3)ltf-M [ (1" R. 3" 
R, 4S) - 8-7x^-p-^>^>-3-fJl/t 

»->jt?MrjM ^^;i/7^v>-2-^-> 

*?JP 7i-;W>^7MD7D*-h4 Omg 
t (3R, 4R) -4-7"feh*v-3- [ (1* R) 
-1' - ($E8y^y7Wy'JJW+y) X5P 
J!/] 7t'fy>-2-t>12. 5mg^'Jf7A^ 
1t^^;kvv^vHOlM-^+l->^0. lml <D 

£4fe8. 6mg*ftfc. 

[0035] 1 H- NMR : 6 H (500MHz;CD 
C 1 3 ) : 0. 0 7 (6 H, s) . 0. 8 6 (3 H, 
d, J = 7. OHz) . 0. 8 8 (9H, s) , 1. 0 
6 (3H, d, J = 7. OHz), 1 . 26 (6 H, 
d, J = 7. OHz), 3. 26 (1H, m), 3. 8 
3 (3 H, s) , 4. 2 6-4. 31 (1 H, m) , 
4, 43 (1H, dd, J = 2. Sand 22. OH 
z), 4. 96 (1H, dt, J=4. 5and 1 
2. OHz) , 5. 6 9 (IH, b r s) , 

[0 0 3 6] 

[4JK0H] (3S, 4S) - 3- [ (T R) - T 

- m=M7?)Vz?*?)Vi'V)l**>>) X£Jjj -4 

2-*> 

ttE, (3S, 4S) -3- [ (1' R) - r - m 
E»^y^^y'JMt'» X?M -4-fcfX 
(Ih+y*W-W 7;l/*D;*5\^7if3 i y>-2 
-^">5 5 Omg^y-JH Oml lCB#l<fci8« 

Stt&MESfSU »B4Mcx-^3 0ml £*1 0 
m 1 fcftlAfc. x-xiWBSfflfPJKMTk*^ h U ^A* 
«»3m 1 "C3 0i*tHL/fc. 7k?£T4N 

ft, «BET««lt*S*U*;P#>»4 6 2mg*SRfi» 
*tUT^fc (» H-NMR; (5H (90MHz :CD 
C 1 3 ) : 0. 0 (6 H, s) , 0. 8 2 (9 H, 
s), 3. 30 (IH, m) , 4. 15-4. 52 (4 
H, m), 6. 60 (IH, br s) ) • CWittH 
«itft<*©E*l:ffl^ft. ±3Efi^JU^>K2 5 
mg^y|/>0. 5mllC!H»*ii:, 3^Rfl 1 3 5 *C 



(5) *$&H¥4 - 2 6 6 8 6 9 

8 

(4 : 1) O»^0 2l(Dy7X7l/t*7- (»2 : 
1) <Dfi^tl/tlfift2 2mg6«fiH*tLTS 

fco 

10 [0 0 3 7] Found:M + -Me, 3 18. 153 
7, Ci 4 Ha 5 N04 FS i req 
u i r e s m/ z , 3 18. 1537 
IR;i/max (cm" 1 , CHCh) : 3 4 0 5, 
17 6 1 

'H-NMR: <5H (500MHz ; CDC 1 3 ) : 
0. 07 (6H, s) , 0. 85 (9H, s) , 1. 1 
5 and 1. 17 [3 H (2:1), each 
d, c a c h J = 7. OH z) , 1. 3 4 (3 H, 
t , J = 7. OHz) , 3. 2 5 and 3.27 
20 [IH (1:2). each m), 4. 06-4. 1 
4 ( 1 H, m) , 4 . 2 2 - 4. 3 6 ( 3 H, m) , 
4. 9 0 -4. 9 6 [IH (: 2) , each dd, 
each J = 5. 0 and 4 8. OHz), 5. 
85 and 5. 90 [ 1 H (2:1), each 
b r s, NH) 
[0 0 3 8] 

ISIJfiW 5] (3 S, 4 S) - 3 - [ (T R) ~ 1 ' 

- m=1R7T)l>i'*?fri' 1 ) frttzs) X^JI/] -4 

- (1" -iF^^M^-r -7;M-P-2" 
30 -biFD^yXfJ^) 7M=}-y>-2-*> 

WE^XXtS^S 7 9mg£^>-tf>l Oml^cttfhf 
•Jy>0. 1 3 6mOii»IC«^L, dtllC^T** 
•tfU;H^nUHO. 1 4 8ml^^>-t!>5ml Iz^M 
Ltc®m*MmT\zMz-tc 0 K^fi«*SfflT3RfB« 

EETWBU 9f«fe^nn^>lOmll:S*L 
£0 dO)jS*^n-^;V7>^x^A#ut H 
0. 8gS^DD/y>l0mli:S»ltS«l:- 
7 8t;T**l;:aj*fc. K^-7 8WmW 

^*it>-»KX5 1 ;i/ (7 : 3) <£ffi#£0gW$l2 0 
OmgS*fil#iLtSfc. 
[0039] I R ; vmx (cr 1 , CHCh) : 
340 5, 335 0, 1760 

'H-NMR; <5H (5 0 0MHz ; CDC 1 3 ) : 
0. 05 and 0. 06 (each 3H, eac 
50 h s) , 0. 8 8 (9 H, s) , 1. 0 9 (3 H, 
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d, J = 7Hz), 1. 33 (3H, t, J = 7. OH 
z) f 3. 01 (1H, br s) , 3. 3 3 (1 H, 
br s), 3. 90-4. 32 (6 H, m), 6. 3 
5 (1H, br s) , (FoundiM' -Me, 3 
48. 1621. CisHnNOsFSi requ 
ires ra/z, 3 4 8. 1 6 4 2). * 6 \Z^>M 
>-7±h> (4 : 1) »ffl«ctt)y*-;U#2 0 2m 

[004 0] IR;vmax (cm" 1 , CHC 
Is ) : 3 4 3 0, 3 4 0 0-3 2 0 0, 1 7 6 0 
1 H-NMR ; <5H (500MHz ; CDC 1 3 ) : 
0. 11 and 0. 12 (each 3 H, eac 
h s) , 0. 9 0 (9 H, s) , 1. 3 2 (3H, 
d, J=7Hz), 1. 62 (2H, br s) , 3. 
41 (1H, d, J = 7. 0Hz) , 3. 74-3. 8 
7 (5H, m) , 4. 18 (1H, quintet, J 
= 7. 0Hz) , 6. 1 5 (1 H, br s), (Fo 
und : M< -Me, 306. 1502. Ci 3 H 2 5 
NO* FS i requires m/z, 3 0 6. 1 
5 3 7) 

[0 0 4 1] 

[%K0J6] (3S, 4S) — 3 — [ ( 1 " R) — 1 ' 

- {%ZLm7?)V¥*¥fri' x ))V**c : s) X^M -4 

- (2" -?na- \" -Ih^->M^-r ~ 

7W3^>- 2 

>3 2mg&E^bft*2m 1 fc*#U ^n^l6K 
^Jn^3i^Ufco EJS**x-5 l Jl'T*f«, 4c 1 0% 

-*iXW (5 : 1) <D^#£D@»t!l 9. lmg 

[0042] IR;vmax (cm~ 1 , CHC 1 3 : 
3 4 1 0, 1 7 7 5, 1 7 4 0 
1 H-NMR: <5H (500 MHz ;CDCh : 0. 
1 1 (6 H, s) , 0. 8 9 (9 H, s) , 1. 1 5 



(6) ft§8¥4-2 6 6 8 6 9 

10 

(3H, d, J = 7Hz), 1. 34 (3H. t, J = 
7. 0Hz) , 3. 38 (1H, m) , 3. 60-4. 
4 5 (6H, m) , 6. 0 2 (1 H, b r s) , (F 
ound:M -Me, 366. 1312. C.sH 
?. $ NO 4 ClFSi requi res m/z, 3 6. 
1 3 0 4) . 

[0 0 4 3] 

[%mW7] (3S, 4S) -3- [ (T R) -1' 
- (Sza^^^f^^'J^ty) X^M -4 
10 - (1" +ihtyiJi^hr -7J^tax? 

Mf2^nnftl 7mgM2, 2' -Tr/fcfX-f 
□ rhUJI/ (A I B N) 3mg £&7}<^>-t?> 1 m 1 IC 
j£»U £*llCHJ-n-:/3\fcXXfc KU HO. lm 
1 £*l*^>-tf> 1 m 1 lcS*Ufc*ft*DnS*S85 Kir 

* 1 m 1 £2)D;L, Sic 1 EHJDSS&SatLfc. S^fSlC 1 

**>-»»X5 1 ;U (5:1) 0«»<tDBW«l 2. 
6 m g SJSfeBftt LTfSfc. 

[0044] IRiwmax (cm" 1 , CHC 
1 3 ) : 34 2 0, 177 0, 1735 
1 H-NMR ; 6 H (5 0 0Hz : CDC 1 3 ) : 0. 
09 andO. 10 (each 3 H, each 
s) , 0. 9 0 (9H, s) , 1. 1 5 (3H, d, J 
= 7Hz) , 1. 33 (3H, t, 5 = 7. 0Hz), 
30 1. 62 ( 3 H, d, J = 22. 0Hz), 3. 28 

(1H, m), 4. 02 (1H, dd, J = 3. 0 a 
nd 1 5. 0Hz) , 4. 2 2 - 4. 2 5 (1 H, 
m) , 4. 27 (2H, Q, J = 7. 0Hz) , 5. 9 
3 (1H, b r s) 

(Found : M* -Me, 332. 1672. C. 5 
H2 ? NO< FSi requires m/z, 3 3 
2. 1 6 9 4). 
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